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(54) Short-circuit device for medium and high-voltage switching devices

(57) The invention relates to a short-circuit device for
medium and high-voltage switching devices, in which at
least one moving contact is moved onto a fixed contact
by means of a propelling charge, according to the pre-
characterizing clause of patent claim 1. In order to ensure
that a higher dielectric strength is produced, according
to the invention it is proposed that the short-circuit device
comprises two contacts connected in series, wherein a
fixed and a moving contact are provided in each case,
and that the first fixed contact contains a mechanical ig-
nition device for the propelling charge of the second mov-
ing contact in such a way that when the first moving con-
tact reaches the first fixed contact this mechanically ig-
nites the propelling charge for the second moving contact
at this point.
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Description

[0001] The invention relates to a short-circuit device
for medium and high-voltage switching devices, in which
at least one moving contact is moved onto a fixed contact
by means of a propelling charge, according to the pre-
characterizing clause of patent claim 1.
[0002] A short-circuit device has already been dis-
closed in DE 102 54 497 B3 in which a propelling charge
is provided for moving the moving contact. An effective
and mechanically very fast contact closure can be
achieved in this way.
[0003] The invention is based on the object of further
developing a short-circuit device of this kind to the effect
that a higher dielectric strength is produced.
[0004] The object set is achieved according to the in-
vention by the characterizing features of claim 1.
[0005] Further advantageous embodiments are spec-
ified in the dependent claims.
[0006] The heart of the invention is that the short-circuit
device comprises two contact arrangements connected
in series, wherein a fixed and a moving contact are pro-
vided in each case, and that the first fixed contact con-
tains a mechanical ignition device for the propelling
charge of the second moving contact in such a way that
when the first moving contact reaches the first fixed con-
tact this mechanically ignites the propelling charge for
the second moving contact at this point. This mechani-
cally forces a successive sequence of firing of the pro-
pelling charges. This is thereby achieved in a reliable
manner.
[0007] A high dielectric strength is achieved by spread-
ing the short-circuit device across two contacts in series.
[0008] In a further advantageous arrangement, it is
specified that each moving contact is connected to a pis-
ton-cylinder unit in which one or more propelling charges
are arranged. This provides a reliable operational imple-
mentation of the stated functional requirement.
[0009] In a further advantageous arrangement, it is
specified that a gas-tight membrane, which is punctured
by the piston at intended breakpoints when the propelling
charge is ignited, is provided between piston and contact
piece. This makes it possible to design the remaining
part of the contact area in the form of a vacuum chamber.
[0010] In a further advantageous arrangement, it is
specified that at least the chambers in which the switching
path lies are vacuum chambers.
[0011] In a further advantageous arrangement, it is
specified that in each case a plurality of metallic screen
elements, which are each separated from one another
by a gap, are provided around each moving contact along
the switching path.
[0012] In a further advantageous arrangement, it is
specified that the moving contacts are designed with a
conical shape and that the respective fixed contacts are
provided with an inner cone in a complimentary manner.
This provides a large-area contact of the contact surfac-
es.

[0013] In a final advantageous embodiment, it is spec-
ified that the series-connected switches are arranged in
a common insulation-encapsulated housing.
[0014] An exemplary embodiment of the invention is
shown in the drawing.
[0015] The figure shows a sectional view of a short-
circuit device according to the invention, designated here
as a cascade short-circuit device. A moving contact 60
and a fixed contact are shown in the bottom part of the
drawing. Both are arranged in a vacuum chamber 80.
[0016] The moving contact is driven by means of a
propelling charge which, when it is ignited, closes the
moving contact onto the fixed contact. For this purpose,
the propelling charge 20 activates a piston 40 which pen-
etrates the intended break line of a membrane 50 and
moves the moving contact. Now when the first moving
contact 60 reaches the fixed contact, then a mechanical
firing pin 90 is actuated at this point. This firing pin then
ignites the impact igniter of the second propelling charge
110. Following this, the second (top) moving contact sub-
sequently moves toward the fixed opposing contact until
it also closes at this point. In both cases, the current is
transmitted by means of conductor lines or sliding con-
tacts on the respective piston and the respective moving
contact.
[0017] In this exemplary embodiment, the bottom pair
of contacts is arranged in a separate vacuum chamber
and the top pair of contacts in a further separate vacuum
chamber.
[0018] However, it is also conceivable that all contact
pairs be arranged in a common vacuum chamber and
that this be divided into different sub-chambers separat-
ed by membranes.
[0019] A plurality of screens, each separated from one
another by an air gap, is arranged in a line along both
switching paths.
[0020] Overall, this results in a design of short-circuit
device in which a high dielectric strength is achieved,
because the voltage is divided between two switching
sub-sections.
[0021] Overall, however, the arrangement is enclosed
by a contiguous insulation body 130. As an alternative
to this, the system can work without an insulation body
when the environment is insulating gas.

List of references

[0022]

10 Electrical priming charge
20 Propelling charge
30 Current transition
40 Piston
50 Membrane with intended break point
60 Moving contact piece
70 Multiple screen
80 Vacuum chamber
90 Mechanical firing pin
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100 Impact igniter
110 Propelling charge
120 Cylinder
130 Insulation

Claims

1. A short-circuit device for medium and high-voltage
switching devices, in which at least one moving con-
tact is moved onto a fixed contact by means of a
propelling charge, wherein the short-circuit device
comprises two contacts connected in series, wherein
a fixed and a moving contact are provided in each
case, and wherein the first fixed contact contains a
mechanical ignition device for the propelling charge
of the second moving contact in such a way that
when the first moving contact reaches the first fixed
contact this mechanically ignites the propelling
charge for the second moving contact at this point.

2. The short-circuit device as claimed in claim 1, where-
in each moving contact is connected to a piston-cyl-
inder unit in which one or more propelling charges
are arranged.

3. The short-circuit device as claimed in claim 1 or 2,
wherein a gas-tight membrane, which is punctured
by the piston at intended breakpoints when the pro-
pelling charge is ignited, is provided between piston
and contact piece.

4. The short-circuit device as claimed in one of the pre-
ceding claims, wherein at least the chambers in
which the switching path lies are vacuum chambers.

5. The short-circuit device as claimed in one of the pre-
ceding claims, wherein in each case a plurality of
metallic screen elements, which are each separated
from one another by a gap, are provided around each
moving contact along the switching path.

6. The short-circuit device as claimed in one of the pre-
ceding claims, wherein the moving contacts are de-
signed with a conical shape and the respective fixed
contacts are provided with an inner cone in a com-
plimentary manner.

7. The short-circuit device as claimed in one of the pre-
ceding claims, wherein the series-connected switch-
es are arranged in a common insulation-encapsulat-
ed housing.
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